Introduction
We have studied systematically infections acquired overseas that are potentially preventable by immunisation. -5 In this final inquiry we address the problem of poliomyelitis acquired by travellers from industrialised countries who visit developing countries and additionally evaluate other imported cases.
Poliomyelitis is scarcely considered a threat to health for travellers by the general public and by large sections of the profession. Hence poliomyelitis vaccination is rarely recommended in the medical section of travel brochures. The incidence of infection is still high in the Third World, however, and cases of paralytic illness in unprotected travellers have been reported. '1 This paper therefore investigates all cases of imported paralytic poliomyelitis recorded in industrialised nations in the decade 1975-84 in order to assess the magnitude of the problem and judge whether a change in vaccination recommendations is warranted.
Methods
The study was 
IMMIGRANTS
Seven of the 11 cases in immigrants were in small children of immigrants or refugees. Another patient was a child born in Mexico to an American citizen living there. The remaining three patients had come to industrialized countries for adoption. None of the patients had been vaccinated. Four remained paralysed, one recovered, and the outcome of the others was unknown. Four of the cases were detected in Scandinavia, the rest in Australia, Singapore, Spain, and the United States.
CONTACTS
Six of the 21 autochthonous cases occurred in Canadians who had been visited by Dutch friends.' These contacts belonged to a religious group that refused all vaccinations. Two other patients were diagnosed, one as an asymptomatic excreter and one as a case ofmeningitis. It was proved that the same type 1 poliovirus had caused an epidemic outbreak in the Netherlands. In 1979 a further 10 cases were registered in the United States after introduction ofthe virus by members ofthe religious group through Canada. Additionally, one Australian baby was infected by a family who had just returned from an endemic area, and a Swiss taxi driver was thought to have been infected by one of his frequent customers, who came from an endemic area.
SEROLOGY AND VIRUS ISOLATION
In the travellers, foreign workers, and immigrant groups roughly half of the infections were due to poliovirus type 1, one fifth to type 2, one 10th to type 3, and less to mixed infections. In the remaining cases the serotype was unknown. In 24 patients this information was based only on isolation of the virus, in 13 on serology alone, and in another 20 on both methods.
Discussion
Retrospective surveys cannot confidently be used to determine values because of the uncertainty of completeness in ascertaining numerator data. Hence collection of data in our series was often incomplete with various important data missing. Similarly, the denominator can be estimated only very roughly.1'67 Nevertheless, some conclusions may be made with respect to the magnitude of the problem.
The Asymptomatic infection, however, is much more frequent than paralysis. Given that only one in 22 to one in 1000 infected people have paralytic poliomyelitis,"912' we must assume that within the 10 year period 1034 to 47 000 travellers imported the infection and may have excreted the virus for several weeks. 22 The incidence of infection per journey to developing countries may be estimated as 0 7 to 33-6/100 000 travellers or one in 3000 to 135 000 travellers. As a higher proportion of adults tend to have paralytic infections, we consider the lower incidence estimates to be more likely. Surprisingly, only 18 patients were reported in the contact group. This, however, may have been due to artefacts in reporting, possibly some health authorities failing to investigate this aspect thoroughly.
There was no definite failure of vaccination among the patients reviewed. The data suggest that two doses of oral vaccine given to babies a few weeks before departure are insufficient for complete protection and also that an intramuscular booster dose given after a protracted period (in this instance 23 years) will not raise a satisfactory antibody titre for a journey beginning a few days later.
In view of the potential danger to both the travellers, even if just a few, and people remaining at home poliomyelitis vaccination must remain a firm recommendation to all travellers visiting developing countries. Special emphasis must be placed on the appropriate vaccination of older travellers and no upper age limit should be set, as has been advocated. Even if the need for supplementary oral or intramuscular doses given after a completed series of vaccination is not established23 it may be good practice to give an additional booster if the last dose was more than five years previously. The poliovirus antibody state of most travellers is not known. Only 80% of Scottish tourists visiting Malta or Rumania were shown to possess antibody titres to all three serotypes.2425 No data about protection rates in travellers of other nations have been published to our knowledge.
Despite efforts by the WHO to promote the expanded programme on immunisation many citizens of developing countries are not immunised. Health authorities in industrialised countries who receive immigrants, refugees, and foreign workers from developing countries therefore need to ensure that poliomyelitis vaccination and revaccination schemes are available for all new arrivals and for those born in the host country.
